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COATING AGENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a photocatalyst body exhibiting a high photocatalytic action by visible ray 
irradiation, and to provide a titanium oxide, which is a catalytic component, and a photocatalyst coating agent for 
giving a photocatalytic action to a building material, a motor vehicle material and the like. 

SOLUTION: This titanium oxide has three or more peaks in the g value range from 1.930 to 2.030 in its electron spin 
resonance spectrum, and the maximum peak among the peaks is in the g value range from 1.990 to 2.020. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Titanium oxide characterized by the peak which has three or more peaks among the g values 1.930-2.030 in 
an electron-spin-resonance spectrum, and serves as the maximum of these peaks existing among the g values 
1.990-2.020. 

[Claim 2] The photocatalyst object characterized by including titanium oxide according to claim 1 as a catalyst 
component 

[Claim 3] The photocatalyst object coating agent characterized by including titanium oxide and a solvent according to 
claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to titanium oxide, the photocatalyst object which 
comes to use it and a photocatalyst object coating agent It is related with the titanium oxide as the photocatalyst 
object in which a high photocatalyst operation is shown by irradiating a visible ray in detail, and its catalyst component 
and the photocatalyst object coating agent using it 
[0002] 

[Description of the Prior Art] The electron which has a strong reduction operation when ultraviolet rays are irradiated 
at a semiconductor, and an electron hole with the strong oxidation generate, and a oxidation reduction operation 
decomposes the molecular species in contact with the semiconductor. Decomposition removal of quality of an 
environmental pollutant such as decomposition removal of the malodorous substance in the decomposition, the 
habitation space, and the workspace of NOx in the atmosphere, mold, etc. or an underwater organic solvent and 
agricultural chemicals, a surfactant can be performed by calling such an operation photocatalyst operation and using 
this photocatalyst operation. Titanium oxide attracts attention as matter which has a photocatalyst operation, and the 
photocatalyst object which consists of titanium oxide is marketed. As commercial elegance, there is ST-01 (tradename 
: Ishihara Sangyo make). 

[0003] However, the photocatalyst object which consists of titanium oxide marketed now was not what shows sufficient 

photocatalyst operation, when irradiating a visible ray. 

[0004] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is by irradiating a visible ray to offer 
the photocatalyst object in which a high photocatalyst operation is shown, and offer the photocatalyst object coating 
agent for giving a photocatalyst operation further to the titanium oxide which is the catalyst component and a building 
material, automobile material, etc. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, as a result of inquiring 
wholeheartedly, by irradiating a visible ray, this invention person etc. finds out the titanium oxide as a suitable catalyst 
component for the photocatalyst object in which a high photocatalyst operation is shown, and came to complete this 
invention. 

[0006] That is, this invention offers the titanium oxide characterized by the peak which has three or more peaks among 
the g values 1.930-2.030 in an electron-spin-resonance spectrum, and serves as the maximum of these peaks existing 
among the g values 1.990-2.020. 

[0007] Moreover, the photocatalyst object characterized by this invention containing the aforementioned titanium oxide 
as a catalyst component is offered. 

[0008] Furthermore, the photocatalyst object coating agent characterized by this invention containing aforementioned 

titanium oxide and an aforementioned solvent is offered. 

[0009] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. The peak which the titanium oxide of this 
invention has three or more peaks among the g values 1.930-2.030 in an electron-spin-resonance (henceforth ESR) 
spectrum, and serves as the maximum of these peaks exists among the g values 1.990-2.020. 

[0010] If ESR is divided when the energy ranking of the permanent magnetic dipole of the atom based on an unpaired 
electron or a molecule adds a magnetic field, and energy equal to the energy between the level is given in the form of 
electromagnetic energy, electromagnetic energy will be absorbed in resonance and an unpaired electron will say the 
thing of a phenomenon which causes changes between adjacency ******. ESR analysis investigates the direction of 
the crystallographic axis of the crystal containing iron family elements, and the property of a chemical bond, and is 
applied to investigating where [ in the molecule ] the unpaired electron of the free radical of an organic molecule exists. 
The crystal structure of titanium oxide was specified in this invention, using as an index g value calculated from ESR 
analysis. 

[001 1] With ESR equipment g value can measure an ESR spectrum and can compute it from the position of the peak of 
the spectrum. The principle of ESR and the calculation method of g value are as follows [ an outline ]. If an unpaired 
electron is placed into a magnetic field, an energy level will be divided by the Zeeman effect This disunited energy 
difference is set to deltaE, and it is a lower formula (I). 
deltaE=hnu (I) 

h expresses a Planck's constant (=6.6255x1 0-34 Js) among [formula (I), and nu expresses Microwave Frequency. When 
magnetic field strength is changed irradiating the electromagnetic field (frequency nu) of the microwave range to fill, 
magnetic-field-strength H is a lower formula (II). 
h nu=gbetaH (II) 

In the inside of [formula (II), and g, g value and beta express a Bohr magneton (=9.2 74x1 0-24 JT-1), and H expresses 
flux density. ] Resonance absorption happens at the time of ********, and a peak appears in the resonance absorption 
curve to which make a horizontal axis into magnetic field strength, and it makes a vertical axis as absorption of 
electromagnetic field. It is the lower formula (III) to which g value is acquired from the position of this peak as an index 
showing an unpaired electron's existence state, and g value is led from a formula (II). 
g=hnu/(betaH) (III) 

It is alike and asks more. Usually, an ESR spectrum is expressed with the primary differential type of a resonance 
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absorption curve in order to raise detection sensitivity. 

[0012] Although it is not clear, why titanium oxide with a specific ESR spectrum may discover the photocatalyst 
woft'l^^ wa ? exceHent with irradiation of a visible ray According to Journal of the Physical Chemistry 89 and 
5689-5694 (1985) From it being thought that the peak between the g values 1.930-2.030 in this ESR spectrum' 
originates in the radical kind containing nitrogen (atomic weight 14) It is thought that distortion produced in the crystal 
lattice of the titanium oxide resulting from existence of nitrogen and its existence has affected the photocatalvst 
activity of titanium oxide. y 
[0013] The thing of a particle and various configurations which are fibrous is mentioned, and, as for titanium oxide a 
suitable configuration is selected according to operation. Moreover, heat treatment etc. may be performed and titanium 
oxide may be composite-ized with an inorganic compound, after being the range which does not spoil the photocatalyst 
activity by irradiation of a visible ray. and mixing an inorganic compound and mixing an inorganic compound As an 
inorganic compound mixed by titanium oxide, a silica (Si02), an alumina (aluminum 203). a zirconia (Zr02) a magnesia 
(MgO), a zinc oxide (ZnO), etc. are mentioned, for example. 

[0014] The titanium oxide with the specific ESR spectrum of this invention can be manufactured by the method of 
adding a base into the m.xture of an acid and a titanium compound for example, under nitrogen-gas-atmosphere mind 
and calcinating the obtained product in air etc. As an acid used at this time, a hydrochloric acid, a mineral acid like a ' 
su tunc acid, etc. are mentioned, for example. As a titanium compound, a titanium trichloride, a titanium tetrachloride 
sulfunc-acid titanium, titanyl sulfate, etc. are mentioned, for example. As a base, the matter which generates ammonia 
by ammonia or heating is mentioned, for example. As matter which generates ammonia, a urea, an amide compound like 
a formamide, an amidine compound like the acetamidine. a triethanolamine. an amine compound like a 
hexamethylenetetramine, etc. are mentioned, for example. 

[0015] The photocatalyst object of this invention contains titanium oxide with the specific ESR spectrum mentioned 
above as a catalyst component 

[0016] Although this photocatalyst object consists only for example, of the aforementioned titanium oxide, what applied 
or covered and was able to obtain titanium oxide to the base material made of the thing of the shape of a sheet 
acquired by adding a forming assistant to others and particle-like titanium oxide, and carrying out extrusion molding the 
thing of the shape of a sheet wh.ch was made to carry out the confounding of fibrous titanium oxide and the organic 
fiber, and was acquired, a metal, or a resin is mentioned. A photocatalyst object may add the inorganic oxide a 
macromolecule resin, forming assistants, binders, antistatic agents, or adsorbents other than titanium oxide with the 
specmc ESR spectrum i of this invention etc. for the purpose of raising the mechanical strength and a moldability As an 
morganic oxide added by titanium oxide, a silica, an alumina, a zirconia, a magnesia, a zinc oxide, the titanium oxide in 
r^n?^ P iA/u V act,v,tv ,s sh °wn by irradiating ultraviolet rays are mentioned, for example 

L0017J What is necessary is to put a photocatalyst object, a processed liquid, or a processed gas into the glass 
container which penetrates a visible ray on the occasion of use of a photocatalyst object, for example, and just to 
irradiate the visible ray whose wavelength is 430nm or more at a photocatalyst object using the light source It is not 
restricted if wavelength can irradiate a beam of light including the visible ray which is 430nm or more as the light 
source used at this time, and sunrays, a fluorescent lamp, a halogen lamp, the black light a xenon lamp a 
mercury-vapor lamp, a sodium lamp. etc. can be applied. 

[0018] The photocatalyst object coating agent of this invention contains titanium oxide and a solvent with the specific 
bbK spectrum mentioned above. This photocatalyst object coating agent makes it possible to make it easy to cover 
applying titanium oxide to a building material, automobile material, etc. or a building material, automobile material etc 
with titanium oxide, and to give high photocatalyst activity to a building material, automobile material, etc As a solvent 
an appl.cat.on rear stirrup has the desirable solvent which evaporates after covering and does not remain in titanium 
oxide for example, water, a hydrochloric acid, alcohols, and ketones are mentioned. 

[0019] This photocatalyst object coating agent can be manufactured by the method of carrying out amalgam 
decomposition of the method or titanium oxide which water is distributed and slurs the aforementioned titanium oxide 
[002oT 3 distribution of titanium oxide, you may carry out by adding a dispersant if needed. 

[Example] Hereafter an example explains this invention in detail. In this example, although a photolysis operation of an 
acetic acid is described, this invention is not limited to this example. In addition, measurement of an ESR spectrum and 
calculation of g value were performed by the following methods. 

[0021] Electron-spin-resonance equipment (a tradename "ESP-300". product made from BRUKER) is used 
Temperature : A room temperature, pressure:atmospheric pressure, Microwave Frequncy9 47GHz (=9 47x109s~1) 
Center Field: 3400G, Sweep Width:500G, Sweep Time: 83.885s. Time Const:1 31 0.72ms. Mo'd.Amp. ■ 5 054G peak ' 
position calculation : It amends with the g value 2.0037 of DPPH. An ESR spectrum is measured by it asks for 

flux density H (T) in which resonance absorption occurs from the peak of this ESR spectrum, and g value is computed 
from introducing this flux density into a formula (III). When two or more peaks exist in an ESR spectrum, it asks for flux 
density about each peak, and g value is computed. 

[0022] It hydrolyzed by dropping 146g (a best, product made from the Wako Pure Chem industry) of aqueous ammonia 
in 20 minutes 25% in a flask, hav.ng put in 110g of 10.5N hydrochloric acids of examples, and 25g (a best, product made 
from the Wako Pure Chem industry) of titanium tetrachlorides into the 300mL flask, having stirred under 
nitrogen-gas-atmosphere mind, and cooling a flask by iced water. Filtration washing of this hydrolyzate was carried out 
and it dried This dry matter was calcinated in 400-degree C air for 1 hour, and the particle-like titanium oxide (Ti02) 
colored yellow was obtained, g value asked for the ESR spectrum of this titanium oxide from an ESR spectrum at 
drawing 1 is shown m TahU 1 

[0023] The glass petri dish with a diameter of 5cm was installed in the direct- vent-system reaction container made 
from a Pyrex glass (trademark) of the diameter of 8cm, a height of 10cm. and about 0.5 capacity L and 0 3g of 
photocatalyst objects which consist only of particle-like titanium oxide obtained on the petri dish in the top was placed 
After the volume ratio of oxygen and nitrogen filled the inside of a reaction container with the mixed gas which is 14 
JJmicro mol of acetic acids was enclosed in this container, and the visible ray with a wavelength of 430nm or more was 
.rradiated. It evaluated by measuring with the gas chromatography (a tradename "Column Porapak Q". Shimadzu make) 
using helium by making into carrier gas concentration of the carbon dioxide which is the oxidative degradation product 

aa J* a °tn™ Wh, ? h generat * d the Photolysis operation of a photocatalyst object by irradiation of a visible ray. In 
nei£!£ n> . x Xen ° n L am P t (a ? a <* e "*™ ,a ™P house UI-502Q, lamp UXL-500D, lighting-device XB-50101 AA-A" 
USHIO make) equ.pped w.th the ultraviolet-rays cut-off filter (a tradename "Y-45", product made from Toshiba glass) 
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which has the spectral characteristic of drawing 2 was used for the light source. The generation rate of the carbon 
dioxide at this time was 5.86micromol/h per 1g of photocatalyst objects. 

[0024] The photolysis operation of a photocatalyst object was evaluated Jike the example 1 except having used the 
photocatalyst object which consists only of titanium oxide (a tradename "ST-01 . Ishihara Sangyo make) of example of 
comparison 1 marketing. The generation rate of the carbon dioxide at this time was 0.46micromol/h per 1g of 
photocatalyst objects, g value asked for the ESR spectrum of titanium oxide ST-01 from this ESR spectrum at drawing 



is shown in Table 1. 
r 0025] 

Table 1] 





mmmi 






2.023 
02. 0 0 5 
1. 9 8 5 


2. 0 0 3 



The thing of O mark shows g value of the maximum peak among Table 1. 

[0026] As a result of investigating the visible ray whose wavelength is 430nm or more about the disintegration from an 
acetic acid to a carbon dioxide on the conditions which irradiate a photocatalyst object the photocatalyst object of this 
invention had the high photolysis operation (photocatalyst operation) compared with the photocatalyst object which 
consists of commercial titanium oxide. 
[0027] 

[Effect of the Invention] According to this invention, the titanium oxide in which a high photocatalyst operation is 
shown by irradiation of a visible ray is offered. Moreover, according to this invention, the photocatalyst object 
containing the titanium oxide in which a high photocatalyst operation is shown by irradiation of a visible ray as a 
catalyst component can be offered, organic acids, such as an acetic acid, can be begun by using this photocatalyst 
object, and decomposition removal of the various organic substance can be carried out and it can also apply to 
decomposition removal of decomposition removal of the decomposition in [ NOx ] the atmosphere, the malodorous 
substance of habitation space or a workspace, mold, etc. or the underwater organic solvent agricultural chemicals, and 
Furthermore, according to this invention, by offering the photocatalyst object coating agent containing titanium oxide 
and a solvent and using this coating agent it becomes easy to cover to apply titanium oxide to a building material, 
automobile material, etc. or a building material, automobile material, etc. with titanium oxide, and a high photocatalyst 
operation can be given to such material. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The ESR spectrum of the titanium oxide of marketing used in the titanium oxide and the example 1 of 
comparison which were acquired in the example 1. 

[Drawing 2] The wavelength-permeability diagram showing the spectral characteristic of the ultraviolet-rays cut-off 
filter with which the light source used for the example 1 and the example 1 of comparison was equipped. 
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[Procedure revision] 

[Filing Date] October 4, Heisei 13 (2001. 10.4) 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Whole sentence. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Document Name] Specification. 

[Title of the Invention] Titanium oxide. 

[Claim(s)] 

[Claim 1] Titanium oxide characterized by the peak which has three or more peaks among the g values 1.930-2.030 in 
an electron-spin-resonance spectrum, and serves as the maximum of these peaks existing among the g values 
1.990-2.020. 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to titanium oxide, the photocatalyst object which 
comes to use it and a photocatalyst object coating agent. It is related with the titanium oxide as the photocatalyst 
object in which a high photocatalyst operation is shown by irradiating a visible ray in detail, and its catalyst component 
and the photocatalyst object coating agent using it. 
[0002] 

[Description of the Prior Art] The electron which has a strong reduction operation when ultraviolet rays are irradiated 
at a semiconductor, and an electron hole with a strong oxidization operation generate, and a oxidation reduction 
operation decomposes the molecular species in contact with the semiconductor Decomposition removal of quality of 
an environmental pollutant such as decomposition removal of the malodorous substance in the decomposition, the 
habitation space, and the workspace of NOx in the atmosphere, mold, etc. or an underwater organic solvent and 
agricultural chemicals, a surfactant can be performed by calling such an operation photocatalyst operation and using 
this photocatalyst operation. Titanium oxide attracts attention as matter which has a photocatalyst operation, and the 
photocatalyst object which consists of titanium oxide is marketed. As commercial elegance, there is ST-01 (tradename 
: Ishihara Sangyo make). 

[0003] However, the photocatalyst object which consists of titanium oxide marketed now was not what shows sufficient 

photocatalyst operation, when irradiating a visible ray. 

[0004] 

[Problem(s) to be Solved by the invention] The technical problem of this invention is by irradiating a visible ray to offer 



1 



material, automobile material, etc. 

n?? 051 r q I ■ fhA p rfth l*ml In order to solve the above-mentioned technical problem, as a result of inquiring 
among the g values 1.990-2.020. 

SmSdiments of the Invention] Hereafter, this invention is explained in detail. The peak which the titanium oxide of this 
S^o^^of^ili amongthe g values 1.930-2.030 in an ^enoeforth ESR) 

e e! e e C croma 0 gnetio energy, electromagnetic energy will be 

The crystal s^ucture of titanium oxide was specified in this invent.on. us.ng as an mdex g value calculated from ESR 

^nTptao^Kt^Sfia an^S Sb°e divided by the Zeeman effect This disunited energy 
difference is set to deltaE, and it is a lower formula (I). 

? ltaE ««, °i PUnck's constant (=6 6255x1 0-34 Js) among [formula (I). and nu expresses Microwave Frequency. When 
ma^TtfcTeld sS is "hSged Si the electromagnetic field (frequency nu) of the microwave range to fill, 
magnetic-field-strength H is a lower formula (II). 

showing an unpaired electron's existence state, and g value is led from a formula UU. 

h Me a^d H) ask U s more. Usually, an ESR spectrum is expressed with the primary differential type of a resonance 
^Wohli exc° e „ent with irradiation of a visible ray According to ^^^^S^^S; ^ 

a formamide. an amidine compound like the aceto amidine. a tr.ethanolam.ne. an am.ne compound like a 

- ide With the SPedfiC ESR SP6CtrUm menti ° ned 
^Va^uI^ cbject consists only for example, of the aforementioned titanium oxide, what applied 

i^^^S^^SSS Si. a silica, an alumina, a zirconia. a magnesia a zinc oxide, the t.tan.um ox.de .n 
dieted H ^wa^eltnSn can irradiate a beam of light including the visible ray which ,s 430nm or more as the l.ght 
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source used at this time, and sunrays, a fluorescent lamp, a halogen lamp, the black light a xenon lamp, a 
mercury-vapor lamp, a sodium lamp, etc. can be applied. .... ■ , . , 4 - t . . u-fc 

[0016] The photocatalyst object coating agent of this invention contains titanium oxide and a solvent with the specific 
ESR spectrum mentioned above. This photocatalyst object coating agent makes it possible to make it easy to cover 
applying titanium oxide to a building material, automobile material, etc. or a building material, automobile material, etc. 
with titanium oxide and to give high photocatalyst activity to a building material, automobile material, etc. As a solvent 
an application rear stirrup has the desirable solvent which evaporates after covering and does not remain in titanium 
oxide for example, water, a hydrochloric acid, alcohols, and ketones are mentioned. 

[001 7] This photocatalyst object coating agent can be manufactured by the method of carrying out amalgam 
decomposition of the method or titanium oxide which water is distributed and slurs the aforementioned titanium oxide 
from an acid etc. In distribution of titanium oxide, you may carry out by adding a dispersant if needed. 

[Example] Hereafter, an example explains this invention in detail. In this example, although a photolysis operation of an 
acetic acid is described, this invention is not limited to this example. In addition, measurement of an ESR spectrum and 
calculation of g value were performed by the following methods. „ , 

[0019] Electron-spin-resonance equipment (a tradename ESP-300 , product made from BRUKER). It uses A 
temperature:room temperature, pressureiatmospheric pressure. Microwave Frequncy:9.47GHz (-9.47x109s-1). Center 
Field- 3400G Sweep Width:500G. Sweep Time: 83.885s. Time Constil 31 0.72ms. Mod.Amp. : 5.054G. peak position 
calculation : It amends with the g value 2.0037 of DPPH. An ESR spectrum is measured by ******, it asks for flux 
density H (T) in which resonance absorption occurs from the peak of this ESR spectrum, and g value is computed from 
introducing this flux density into a formula (III). When two or more peaks exist in an ESR spectrum, it asks for flux 
density about each peak, and g value is computed. 

0°?t 2 hydro^ed by dropping 146g (a best product made from the Wako Pure Chem industry) of aqueous ammonia in 20 
minutes 25% in a flask, having put in 1 10g of 5N hydrochloric acids, and 25g (a best product made from the Wako Pure 
Chem industry) of titanium tetrachlorides into the 300mL flask, having stirred under nitrogen-gas-atmosphere mind, and 
cooling a flask by iced water. Filtration washing of this hydrolyzate was carried out and it dried. This dry matter was 
calcinated in 400-degree C air for 1 hour, and the particle-like titanium oxide (Ti02) colored yellow was obtained, g 
value asked for the ESR spectrum of this titanium oxide from an ESR spectrum at drawing 1 is shown in Table 1. 
[0021] The glass petri dish with a diameter of 5cm was installed in the direct-vent- system reaction container made 
from a Pyrex glass (trademark) of the diameter of 8cm. a height of 10cm, and about 0.5 capacity L, and 0.3g of 
photocatalyst objects which consist only of particle-like titanium oxide obtained on the petri dish in the top was placed. 
After the volume ratio of oxygen and nitrogen filled the inside of a reaction container with the mixed gas which is 1:4. 
33micro mol of acetic acids was enclosed in this container, and the visible ray with a wavelength of 430nm or more was 
irradiated It evaluated by measuring with the gas chromatography (a tradename Column Porapak Q . Shimadzu make) 
using helium by making into carrier gas concentration of the carbon dioxide which is the oxidative degradation product 
of the acetic acid which generated the photolysis operation of a photocatalyst object by irradiation of avisibl e ray. In 
addition, 500W xenon lamp (a tradename "lamp house UI-502Q, lamp UXL-500D, lighting-device XB-501 01 AA-A . 
USHIO make) equipped with the ultraviolet-rays cut-off filter (a tradename Y-45 . product made from Toshiba glass; 
which has the spectral characteristic of drawing 2 was used for the light source. The generation rate of the carbon 
dioxide at this time was 5.86micromol/h per 1g of photocatalyst objects. 
[0022] The example 1 of comparison. 

The photolysis operation of a photocatalyst object was evaluated like the example 1 except having used the 
photocatalyst object which consists only of commercial titanium oxide (a tradename ST-01 . Ishihara Sangyo make;. 
The generation rate of the carbon dioxide at this time was 0.46micromol/h per 1 g of photocatalyst objects g value 
asked for the ESR spectrum of titanium oxide ST-01 from this ESR spectrum at drawing 1 is shown in Table 1. 
[0023] 
[Table 1] 
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2. 0 2 3 
02. 0 0 5 
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2. 0 0 3 



The thing of O mark shows g value of the maximum peak among Table 1 . ^ 

[0024] As a result of investigating the visible ray whose wavelength is 430nm or more about the disintegration from an 
acetic acid to a carbon dioxide on the conditions which irradiate a photocatalyst object the photocatalyst object of this 
invention had the high photolysis operation (photocatalyst operation) compared with the photocatalyst object which 
consists of commercial titanium oxide. 
[0025] 

[Effect of the Invention] According to this invention, the titanium oxide in which a high photocatalyst operation is 
shown by irradiation of a visible ray is offered. Moreover, the thing for which according to this invention the 
photocatalyst object containing the titanium oxide in which a high photocatalyst operation is shown by irradiation of a 
visible ray as a catalyst component is offered, and this photocatalyst object is used. Organic acids, such as an acetic 
acid, can be begun, and decomposition removal of the various organic substance can be carried out, and it can also 
apply to decomposition removal of decomposition removal of the decomposition in [ NOx ] the atmosphere, the 
malodorous substance of habitation space or a workspace, mold. etc. or the underwater organic solvent agricultural 
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chemicals, and a surfactant Furthermore, according to this invention, by offering the photocatalyst object coating agent 
containing titanium oxide and a solvent and using this coating agent it becomes easy to cover to apply titanium oxide 
to a building material, automobile material, etc. or a building material, automobile material, etc. with titanium oxide, and a 
high photocatalyst operation can be given to such material. 
[Brief Description of the Drawings] 

[Drawing 1] The ESR spectrum of the titanium oxide of marketing used in the titanium oxide and the example 1 of 
comparison which were acquired in the example 1. 

[Drawing 2] The wavelength-permeability diagram showing the spectral characteristic of the ultraviolet-rays cut-off 
filter with which the light source used for the example 1 and the example 1 of comparison was equipped. 



[Translation done.] 
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